Preliminaries on Stiefel-Whitney classes and 2-weights.
In this section we set the stage for our calculations, which will be described in the next section. Basically, the statements here are parallel to those in § §1 and 2 of [4] . DEFINITION . Let ψ: H -» G be a homomorphism of compact Lie groups. Suppose P and Q are, respectively, maximal 2-tori of H and G, and ψ(P) C Q. Let {y t } be a basis for Hom(β, Z/2) » H\BQ 9 Z/2) and ψ*: H\BQ 9 Z/2) -> H\BP 9 Z/2). Then {x, = ψ*y,.} are called the 2-weights of ψ relative to (P, Q). In particular, if ψ = Ad H, G -0(ί)), then the 2-weights are called the 2-roots of H relative to the maximal 2-tori(P,β).
We list below the non-zero 2-roots of some classical groups. We shall also need to know the maximal 2-tori in the exceptional Lie groups G 2 and F 4 . We refer the reader to the papers [1, 2] for details. However, to summarize, let us mention that if the Cayley numbers are given by R + Re x + Re 2 + Re 3 + +Re 7 , then G 2 is the group Aut(Cay). Suppose S t : Cay -> Cay are given by S,O /+1 ) = e /+1 , £,(>,+ 5 ) = e z+5 , S t (e^6) = e /+6 and $(*,) = -e } if j Φi+ 1, / + 5, / + 6. Then β = {1, 5 l5 ... ,S 7 } are the automoφhisms of the Cayley numbers which form a maximal 2-torus of G 2 . We let x ; in Hom(g, Z/2) be given by Xi(Sj) = δ j. The 2-roots of G 2 with respect to Q are x, + x y , / <y, with multiplicity 2, x x + x 2 + x 3 with multiplicity 2, together with x i with multiplicity 2.
In the case of F 49 note that Spin(9) C F 4 and every maximal 2-torus in F 4 is conjugate to one in Spin(9). Consequently, we may take the maximal 2-tori in Spin(9) to be maximal 2-tori in F 4 . Now G 2 C Spin(7) c Spin(8) C Spin(9), and center(Spin(7)) ^ Z/2, center(Spin(8)) -(Z/2)
2 . Therefore, we may parametrize a maximal 2-torus in Spin(9) by x v x 29 x 39 y 9 z 9 where the x/s come from G 2 , y from center(Spin(7)) and z from center(Spin (8) For the case of SO(/t), the only difference is that w x = 0.
Next we consider the parallel cases of SU(w), U(«) and Sp(«). As an example, we discuss the case of U(«) in detail. The only observation we have to make is that 
Π 0 + α
As in [4] we must determine Ker /*. The arguments in [4] go through if we replace T by Ψ(Q) and if we use Z/2 coefficients. We must, however, justify the existence of the Serre spectral sequence for the fibration π G : E G Xψ {Q) G -* BΦQ, since the base is not simply-connected. However, we simply have to note that we have here a principal G-bundle with G connected, and it is well-known that this is a case where we have simple coefficients.
To compute Ker /*, let us consider G = SU(ra) or Sp(ra) first. These groups have no torsion. Let c* be the total universal Chern class reduced mod 2 in i/*(BSU(m); Z/2), and q* the total universal quaternionic Pontrjagin class reduced mod 2 in //*(BSp(m); Z/2). Then the argument in [4] shows that Ker/* = Kerπ* = the ideal in H*(BΨQ; Z/2) generated by the images of all differentials of the Serre spectral sequence of τr G . If λ: BΨQ -* BG is the classifying map of the principal G-bundle %, Ker /* = the ideal in H*(BΨQ; Z/2) generated by {λ*c f } or, in the case of Sp(ra), by {λ*^}. We apply Proposition 1 again with REMARK. We emphasize here that the weights w ι in the above discussion lie in H\BΨQ; Z/2) and the equation
belongs to H*(E a(ψ H) /^Q\ Z/2). Order two elements in Q may very well go to 0 under Ψ. This will be a point for us to be careful about in our calculations. However, it turns out that there are always enough points in our 2-tori so that we need not worry about elements going to 0.
Symmetric products of 2-roots of simple Lie groups.
In this section we shall compute certain symmetric products of the 2-roots of some of the simple Lie groups. If K is a compact connected Lie group, we let WK t denote the /th symmetric product of the 2-roots of K, SK ι denote the /th symmetric sum of the 2-roots of K. If y l9 ... ,y n are variables, then σ-will denote the /th symmetric polynomial in the y/s. s t will denote the /th symmetric sum in them's.
We begin with the observation that WSOin)* = Π f</ (1 + y ι + yf), W$\]{n)* = Π f .</1 +y ι +y J )\ and WSp(n)* = Π f< /1 +y ι +y J ) 4 . Formally we must have WSU(n) 2i = WSO(n)*. For the case of Sρ(«), if we use the sub-2-torus of the standard 2-torus, consisting of diag(ε l9 ... ,ε n ), e, = ±1, Σe i : = 0, then we have WSp(n) 4ι = WSO(n)f. We note the proof of Proposition 1 does not use the maximality of Q. Neither does the discussion of the vanishing conditions and Ker /*. All this means that while symmetric products of 2-roots of SU(n) and Sρ(n) may be hard to compute directly, they can be obtained from the results of SO(n). We therefore begin by computing WSOin)L et k(n) be 2n + 1 if we are considering SO(2n + 1) = B n , and k(n) = 2n if we are considering SO(2n) = D n . The basic technique of calculation is the use of Newton's formulas, followed by reduction mod 2. We obtain the formulas for (a) by either direct computation or by the fact that WS\J(n) 2i = WSO(n) 2 . The formulas in (c), (e), (f) are obtained by direct calculation or by the relationship WSJ*(n) 4ι -WSO(n)f, where W are the symmetric products calculated using the corank 1 sub-2-torus of the maximal 2-torus chosen. D
PROPOSITION. Let WH i denote the ith symmetric product of the 2-roots of the Lie group H. Then we have: (a) H = SU(n) = A n^

Connected principal isotropy types and Stiefel-Whitney classes.
Let G denote SO(m), SU(m), or Sp(m) and let G act smoothly on a manifold M whose first three Pontrjagin classes and all Stiefel-Whitney classes vanish. As can be seen, we do not really need the full force of the latter vanishing condition. For applications, we have in mind all stably parallelizable manifolds whose first three Pontrjagin classes vanish. For example, Stiefel manifolds and sufficiently high-dimensional homotopy spheres have this property.
At this point we refer the reader to Theorems 1-3 in [4] . Basically, we show that certain cases in these theorems cannot occur if Stiefel-Whitney classes vanish. As described at the end of §1, if Ψ: H -> G is an almost faithful representation of H and Φ = Ad(Ψ(H)) takes Ψ(β) to a sub torus of Q\ then we have the following vanishing condition:
where WΉ i is the /th symmetric product of the 2-roots of Ψ(//) and (WΦ) ι -the /th symmetric product of the 2-weights of the representation Φ: Ψ(H) Q G. We recall the remark in §2 that the 2-torus Ψ(<2) need not be maximal in Ψ(#), so that the above vanishing condition holds for any sub-2-torus Q of H. Proof. 1. Since Ψ is allowed to be almost faithful, we may assume H = H x X XH k , where H t are simple normal factors of H. By reduction 2 in [4] , one easily sees that we may assume H itself is simple.
(2L)H= SU(/). If / is even, then Z(SU(/)) contains only one element of order 2 of the standard maximal 2-torus. Therefore we may performs the 2-weights calculation in SU(/). The vanishing condition is WE, = 0 mod(W7/ 2 2 ,..., WHf). , which is not 0 even after removing the center. Hence / must be odd. In this case we compute 2-weights using the corank 1 2-torus in the standard maximal 2-torus as explained before. This 2-torus does not contain the generator of the center. Here we have WH % -lσ£ 9 while WHl -0. So / cannot be odd either.
(d) H = SO(2/) or Spin(2/). Now Z(Spin(2/)) = Z/4 or Z/2 + Z/2 and Z(SO(2/)) = Z/2. Again we perform our calculations on SO(2/) since actually this should be performed on the adjoint group. WH 4 = (/ + l)σ 2 2 and WH^ = 0 = WH\, So / must be odd because WH 4 φ 0 even if we stay away from the generator of Z(SO (2/) 
